Abstract: Spontaneous delayed luminescence (biophoton emission) in plant leaves can be correlated with state of health without the need for markers or external stimulation. We present a technique for tracking and monitoring this emission for diagnostic purposes utilizing a highperformance low-noise CCD imaging array with time series analysis of images.
Biophoton emission has been proposed as one possible mechanism responsible for intra-and intercellular communication as well as for regulation of biological and biochemical functions within cells and living systems [1, 2] . This emission is coherent like laser light and present over the entire the visible spectrum [3] . It can be measured using ultra-sensitive low-noise detectors in completely dark enclosures, and does not require the use of markers, external illumination or applied stimulation [1, 2] . Here we show high-resolution images of biophoton emission from plant leaves in total darkness using a high-performance, low-noise, cooled CCD imaging array. The amount and location of this emission can be precisely quantitatively monitored over time.
Figures 1(A)-(D) show images of two leaves taken from a single geranium plant. Notice that the healthy leaf fluoresces more than the unhealthy leaf [ Fig. 1(B) ]; whereas the unhealthy leaf has a greater biophoton emission after the chlorophyll fluorescence has decayed [ Fig. 1(C) ], and this emission persists for hours [ Fig. 1(D) ]. We show results of several experiments monitoring the biophoton emission as a function of time. Figure 1(E) shows an example of tracking the relative biophoton emission for two areas of an injured leaf. Once the fluorescence decays, area 2 is initially brighter than area 1; however, an hour later, area 1 is now brighter indicating that the location of the maximum biophoton activity has migrated. This technique enables monitoring and tracking of response to injury as well as aiding in determining the functional state of living systems. 
